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(54) Heat exchanger

(57)  The present invention relates to a heat ex-
changer in which a plate-shaped refrigerant flow portion
(11) which provides an internal refrigerant flow path (R)
by overlaying two flat plates (13, 14) formed by drawing
and a cooling fin (12) are alternately layered; and com-
prising an opening portion (13a, 14a) provided on each
of the flat plates and which is connected with the refrig-
erant flow path; and a continuous space (Sa) for the flow
of the refrigerant which is provided by connecting the

opening portions of adjacent refrigerant flow portions.
The refrigerant which flows in the space is distributed to
the respective refrigerant flow paths through the open-
ing portions. The heat exchanger further comprises a
means for improving the heat exchange capacity, and
this means is, for example, a narrowing means (31)
which is provided at the upstream end part of the space
in order to uniformly distribute the refrigerant to the re-
frigerant flow paths.
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to a heat ex-
changer which is used for an air conditioner.

Description of the Related Art

[0002] Figs. 7 to 14 show examples of structures of
heat exchangers which are used as evaporators for ve-
hicular air conditioners and the like. The heat exchang-
ers shown in these figures are called drawn-cup type
heat exchangers, and each air conditioner is construct-
ed by alternately overlaying plate shaped refrigerant
passage portions and corrugated plate shaped cooling
fins.

[0003] InFigs.7 and 8, reference numeral 11 denotes
the refrigerant flow portions and reference numeral 12
denotes the cooling fins. The refrigerant flow portion 11
is obtained by overlaying substantially rectangular flat
plates 13 and 14 which are formed by drawing, and braz-
ing at the outer peripheral portions and the central por-
tions thereof. A refrigerant inlet 15 and a refrigerant out-
let 16 are provided side by side at the lower end part of
the refrigerant flow portion 11, and an inverted U-shaped
refrigerant flow path R which extends upwardly from the
refrigerant inlet 15 and turns downwards at the top of
the refrigerant flow portion 11 toward the refrigerant out-
let 16, is formed within the refrigerant flow portion 11.
[0004] A plurality of dimples 17 are formed in the re-
frigerant flow portion 11 by denting the flat plates 13 and
14 which form the refrigerant flow path R from the out-
side, and these dimples 17 form a plurality of bulged por-
tions 18 in the refrigerant flow path R. Furthermore, the
left end of the laminated refrigerant flow portions 11 and
cooling fins 12 are covered by a side plate 19. Herein-
after, the left end of each figure is referred to as the
"proximal end" and the right end of each Figure is re-
ferred to "distal end".

[0005] Therefrigerantinlet 15is composed of opening
portions 13a and 14a formed in the flat plates 13 and
14, and the refrigerant inlets 15 of the respective refrig-
erant flow portions 11 are directly overlaid with no inter-
vening cooling fin 12, so that a continuous space Sa is
formed. Similarly, the refrigerant outlet 16 is composed
of opening portions 13a and 14a formed in the flat plates
13 and 14, and the refrigerant outlets 16 of the respec-
tive refrigerant flow portions 11 are directly overlaid with
no intervening cooling fins 12, so that a continuous
space Sb is formed. The proximal end of the space Sa
is connected with a refrigerant inlet pipe 20 which ex-
tends from the central part of the height of the heat ex-
changer, and the proximal end of the space Sb is con-
nected with arefrigerant outlet pipe 21. Furthermore, the
distal end of each space Sa, Sb is closed by a cover
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which is not shown in Figures.

[0006] In this heat exchanger, refrigerant which flows
into the space Sa through the refrigerant inlet pipe 20 is
distributed to each of the refrigerant flow paths R, un-
dergoes heat exchange while it passes through the re-
frigerant flow paths R, and then is collected at the space
Sb and exits from the refrigerant outlet pipe 21.

[0007] The heat exchanger shown in Figs. 9to 11 pro-
vides the refrigerant inlet 15 and the refrigerant outlet
16 at the upper end part of the refrigerant flow portion
11, and a U-shaped refrigerant flow path R which ex-
tends downwards from the refrigerant inlet 15 and turns
upwards at the bottom of the refrigerant flow portion 11
towards the refrigerant outlet 16 is formed within the re-
frigerant flow portion 11. Furthermore, in this air condi-
tioner, the bulged portions 18 are not provided, and a
corrugated inner fin 18a is sandwiched between each
of the flat plates 13 and 14. In addition, the proximal end
of the space Sa is connected with the refrigerant inlet
pipe 20 via a header 22, and the distal end of the space
Sb is connected with the refrigerant outlet pipe 21 via a
header 23.

[0008] In this heat exchanger, refrigerant which flows
into the space Sa from the refrigerant inlet pipe 20
through the header 22 is distributed to each of the re-
frigerant flow paths R, undergoes heat exchange while
passing through the refrigerant flow path R, and then is
collected at the space Sb and exists from the refrigerant
outlet pipe 21.

[0009] The heat exchanger shown in Figs. 12 to 14
further provides an opening 24 which opens adjacent to
each refrigerant inlet 15 and refrigerant outlet 16, and
the openings 24 of the refrigerant flow portions 11 are
overlaid with no intervening cooling fins 12 so that a con-
tinuous space (forward flow path) Sc is formed. Further,
the space Sa is divided into two spaces Sa-1 and Sa-2
in the longitudinal direction by a partitioning wall 25. Fur-
thermore, a cover 26 is fixed on the distal end of the heat
exchanger, so that a turning portion 27 which connects
the distal ends of spaces Sc and Sa-1 is formed by the
cover 26. In addition, the proximal end of the space Sc
is connected with the refrigerant inlet pipe 20 and the
proximal end of the space Sa is connected with the re-
frigerant outlet pipe 21, and both ends of the space Sb
are closed by covers 28.

[0010] In this heat exchanger, the flow of the refriger-
ant which flows into the space Sc through the refrigerant
inlet pipe 20 is turned at the turning portion 27 and flows
into the space Sa-1 and is distributed to the refrigerant
flow portions 11 at the distal end side of the heat ex-
changer. The refrigerant undergoes heat exchange
while it passes through each of the refrigerant flow paths
R, and is collected at the space Sb. The refrigerant is
further distributed to the refrigerant flow portions 11 at
the proximal end side of the heat exchanger and passes
through each refrigerant flow path R, and is collected at
the space Sa-2, and then, the refrigerant exists from the
refrigerant outlet pipe 21.
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[0011] However, when the refrigerantinlet pipe 20 has
a 90 degree curve adjacent to the space Sa as denoted
by symbol A in Fig. 7 for example, the flow of the refrig-
erant is slowed down due to the curve, and therefore,
the refrigerant may not reach the innermost regions (the
distal end part) of the space Sa, and the refrigerant may
not flow to the distal end part of the space Sa. As aresult,
the refrigerant may not be uniformly distributed through-
out the respective refrigerant flow paths R, and conse-
quently, the problem that heat exchange is not sufficient
at the refrigerant flow paths R at the distal end part may
occur.

[0012] Furthermore, the heat exchangers as de-
scribed above are manufactured by braze welding. For
example, in the heat exchanger shown in Figs. 10 and
11, the refrigerant flow portion 11 is constructed by braz-
ing the flat plates 13 and 14 at flange portions 13c and
14c which are provided on the outer peripheral portions
thereof as shown in Fig. 11. In addition, adjacent refrig-
erantinlets 15 (or refrigerant outlets 16) are fastened by
brazing a flange-shaped side wall 13d which is formed
at each opening portion 13a (or 14b) and a flange-
shaped side wall 14d which is formed at adjacent open-
ing portion 14a (or 13b). However, in the latter case, the
fastening positions of the refrigerant inlets 15 or refrig-
erant outlets 16 protrude into the space Sa or Sb and
give rise to resistance to the flow of fluid (refrigerant) in
the space Sa or Sb. As aresult, the pressure loss of the
fluid which passes the space Sa or Sb caused by the
resistance increases to a significant level, and the heat
exchange capacity of the heat exchanger decreases.
[0013] Moreover, in recent years, the cooling fins 12
and flat plates 13, 14 have become thinner, in compli-
ance with the demand for reducing the weight and size
of the heat exchanger. However, in case of the heat ex-
changer as shown in Figs. 12 to 14, itis difficult to reduce
the thickness of the turning portion 27 which receives
the pressure of the flow of the refrigerant without reduc-
ing its strength.

[0014] The present invention was made in consider-
ation of the above-mentioned circumstances, and a first
object of the present invention is to uniformly distribute
the refrigerant in the space Sa and improve the heat ex-
change capacity of the heat exchanger. Further, a sec-
ond object of the present invention is to reduce the pres-
sure loss of the refrigerant in the space Sa or Sb and
improve the heat exchange capacity of the heat ex-
changer. Furthermore, a third object of the present in-
vention is to provide the heat exchanger with a reduced
weight and a minimized size while maintaining the
strength of the turning portion 27.

SUMMARY OF THE INVENTION

[0015] The present invention relates to a heat ex-
changer in which a plate-shaped refrigerant flow portion
which provides an internal refrigerant flow path by over-
laying two flat plates formed by drawing and a cooling
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fin are alternately layered; comprising an opening por-
tion provided on each of the flat plates and which is con-
nected with the refrigerant flow path, and a continuous
space for the flow of the refrigerant which is provided by
connecting the opening portions of adjacent refrigerant
flow portions; wherein the refrigerant which flows in the
space is distributed to the respective refrigerant flow
paths through the opening portions.

[0016] Particularly, the heat exchanger of the present
invention is characterized by comprising a means forim-
proving the heat exchange capacity. This means is a
narrowing means which is provided at an upstream end
part of the space in order to uniformly distribute the re-
frigerant to the respective refrigerant flow paths, for ex-
ample.

[0017] Inthis case,itis preferable to provide a rectifier
which rectifies the flow of the refrigerant along the lon-
gitudinal direction of the space at a downstream end
side of the space, and it is further preferable to provide
the rectifier adjacent to the narrowing means.

[0018] A tubular portion which projects substantially
perpendicularly to the flat plates may be provided at
each of the opening portions of the respective refriger-
ant flow portions as the means for improving the heat
exchange capacity. The tubular portion which is provid-
ed at one of the refrigerant flow portions is inserted into
the tubular portion of the adjacent refrigerant flow por-
tion so as to closely seal the outer and inner peripheral
surface of these tubular portions.

[0019] In this case, it is preferable that the diameter
of an end part of the tubular portion of the adjacent re-
frigerant flow portion has a uniform diameter which is
larger than that of the inserted tubular portion, or to have
a diameter which is gradually enlarged in the longitudi-
nal direction so as to be larger than that of the inserted
tubular portion.

[0020] Furthermore, the present invention is also
characterized by comprising a forward flow path in
which the refrigerant flows from the proximal end of the
heat exchanger to the distal end thereof, and a turning
portion which is provided at the distal end and the direc-
tion of flow of the refrigerant which flows from the for-
ward flow path to the space; wherein the turning portion
is a concave portion which is formed on a plate member
which overlays the distal end surface of the heat ex-
changer, and a back surface of the turning portion is sup-
ported by a side plate which overlays the distal end sur-
face of the plate member.

[0021] Inthis case, itis preferable that the turning por-
tion has a center portion which forms a flat surface and
a peripheral portion which forms a curved surface which
smoothly continues from the center portion, and it is fur-
ther preferable that a plurality of projecting portions
which project along the direction of the thickness of the
plate member are formed on the peripheral portion.
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BRIEF EXPLANATION OF THE DRAWINGS

[0022] Fig. 1is a cross sectional view showing a con-
necting portion of the refrigerant inlet pipe and the space
in the first embodiment of the heat exchanger according
to the present invention.

[0023] Fig. 2A is a cross sectional view showing a
connecting portion of the refrigerant inlet pipe and the
space in another embodiment of the heat exchanger ac-
cording to the present invention.

[0024] Fig. 2B is a cross sectional view showing a
connecting portion of the refrigerant inlet pipe and the
space in another embodiment of the heat exchanger ac-
cording to the present invention.

[0025] Fig. 2C is a cross sectional view showing a
connecting portion of the refrigerant inlet pipe and the
space in another embodiment of the heat exchanger ac-
cording to the present invention.

[0026] Fig. 3 is a cross sectional view showing a re-
gion including the vicinity of the space in another em-
bodiment of the heat exchanger according to the
present invention.

[0027] Fig. 4 is a cross sectional view showing a re-
gion including the vicinity of the space in another em-
bodiment of the heat exchanger according to the
present invention.

[0028] Fig. 5 is a cross sectional view showing a re-
gion including the vicinity of the distal end part of the
space in another embodiment of the heat exchanger ac-
cording to the present invention.

[0029] Fig. 6 is a perspective view showing an exam-
ple of the plate member in which the turning portion is
provided.

[0030] Fig. 7 is a perspective view showing an exam-
ple of the structure of a conventional heat exchanger.
[0031] Fig. 8 is a perspective view showing the struc-
ture of the refrigerant flow portion of the heat exchanger
shown in Fig. 7.

[0032] Fig. 9 is a perspective view showing an exam-
ple of the structure of a conventional heat exchanger.
[0033] Fig. 10is a perspective view showing the struc-
ture of the refrigerant flow portion of the heat exchanger
shown in Fig. 9.

[0034] Fig. 11 is a cross sectional view showing a re-
gion including the vicinity of a space in the heat ex-
changer shown in Fig. 9.

[0035] Fig. 12 is a perspective view showing an ex-
ample of the structure of the conventional heat exchang-
er.

[0036] Fig. 13 is a cross sectional view showing a re-
gion including the vicinity of the distal end part of the
space in the heat exchanger shown in Fig. 12.

[0037] Fig. 14 is a schematic view showing the flow
of the refrigerant in the heat exchanger shown in Fig. 12.
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DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0038] Preferred embodiments of the present inven-
tion will be described in the following with reference to
the Figures. In the following description, members hav-
ing the same structure as the conventional heat ex-
changers shown in Figs. 7 to 14 are denoted by the
same reference symbols as in these figures, and expla-
nations thereof are omitted.

[0039] An embodiment of the present invention is
shown in Fig. 1. Fig. 1 shows a cross sectional view of
the connecting portion of the refrigerant inlet pipe 20 and
the space Sa, and a porous plate (narrowing means) 31
formed by an extension of the lower end of the side plate
19, is provided at the portion where the refrigerant inlet
pipe 20 connects with the refrigerant inlet 15 located at
the upstream end of the space Sa. The porous plate 31
has one or a plurality of pores 31a, and a piece of
punched metal or a wire mesh can also be used as the
porous plate 31. The porous plate 31 is inclined at an
angle of 45 degrees, and it separates the lower end of
the refrigerant inlet pipe 20 and the refrigerant inlet 15.
Furthermore, a straight portion ( rectifier) 32 which
bends towards the refrigerant inlet 15 side at the down-
stream end side of the porous plate 31 is provided di-
rectly under the porous plate 31. The straight portion 32
is for rectifying the flow direction of the refrigerant along
the longitudinal direction of the space Sa, and a hori-
zontal plane 32a which has a predetermined length in
the longitudinal direction of the space Sa is provided on
the upper surface of the straight portion 32. The remain-
der of the structure of the heat exchanger is the same
as that of the heat exchanger shown in Figs. 7 and 8.
[0040] In the heat exchanger having the above struc-
ture, the refrigerant supplied by the refrigerant inlet pipe
20 is converted into a mist when it passes the porous
plate 31, and the refrigerant is accelerated to obtain a
flow which is sufficient to reach the innermost regions
of the space Sa. As a result, the refrigerant is uniformly
distributed throughout to all the refrigerant flow paths R,
and the heat exchange capacity of the heat exchanger
is improved. Furthermore, the flow of the refrigerant
which passes the straight portion 32 is guided by the
horizontal plane 32a and rectified along the longitudinal
direction of the space Sa. Therefore, an effect which of
curvature in the path of the refrigerant when it passes
through the connecting portion of the refrigerant inlet
pipe 20 and the space Sa is decreased, and the refrig-
erant is more uniformly distributed throughout the refrig-
erant flow paths R. Moreover, since the straight portion
32 is provided directly under the porous plate 31, the
effect of the curvature of the path of the refrigerant is
more effectively decreased, and the refrigerant is more
uniformly distributed throughout the refrigerant flow
paths R.

[0041] In addition to the porous plate 30, the following
structures can be used as the narrowing means.
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[0042] Figs. 2A and 2B show a pipe 33 which is pro-
vided at the inlet side of the space Sa and projects to-
ward the upstream or downstream end of the space Sa
in the longitudinal direction of the space Sa, and a po-
rous plate 33a which is provided on the end surface of
the pipe 33. In these embodiments, the inner surface of
the pipe 33 acts as the straight portion 33b. Otherwise,
as shown in Fig. 2C, it is possible to provide a porous
plate 34 at the connecting portion between the space
Sa and refrigerant inlet pipe 20, of the side plate 19.
[0043] While the above embodiments describe cases
in which the refrigerant inlets 15 and refrigerant outlets
16 are provided side by side at the lower end parts of
the heat exchangers, the narrowing means as shown in
Fig. 1 through Fig. 2C can also be provided when the
refrigerantinlet 15 and refrigerant outlet 16 are provided
side by side at the upper end part of the heat exchanger,
or when one of the refrigerant inlet 15 or refrigerant out-
let 16 is provided at the upper end part of the heat ex-
changer and the other of the refrigerant inlet 15 or re-
frigerant outlet 16 is provided at the lower end part of
the heat exchanger.

[0044] Another embodiment of the heat exchanger
according to the present invention is disclosed in Fig. 3.
Fig. 3 is a cross sectional view showing a region includ-
ing the vicinity of the space Sa. In this heat exchanger,
a tubular portion 13e which extends perpendicular to the
flat plates 13, 14 and has a uniform enlarged diameter
is provided at the proximal end part of the opening por-
tion 13a (the end part not having the flange portion 13c),
and a tubular portion 14e which extends perpendicular
to the flat plates 13, 14 and has a uniform diameter
which is not enlarged, is provided at the distal end part
of the opening portion 14a (the end part not having the
flange-portion 14c), of a pair of flat plates 13, 14 which
form the refrigerant flow portions 11. Furthermore, the
tubular portions 13e, 14e are positioned in order to have
the same axis as the opening portions 13a, 14a, and the
tubular portions 13e, 14e of the adjacent refrigerant flow
portions 11 face each other when the heat exchanger is
assembled. The remainder of the structure of the heat
exchanger is the same as that of the heat exchanger
shown in Figs. 9 to 11.

[0045] The flat plates 13 and 14 are fastened by braz-
ing the flange portions 13c and 14c which are provided
on the outer peripheral portions thereof. In addition, ad-
jacent refrigerant inlets 15 are overlaid by inserting the
tubular portion 14e into the tubular portion 13e of the
adjacent refrigerant flow portion 11 so as to closely con-
tact the inner peripheral surface of the tubular portion
13e and the outer peripheral surface of the tubular por-
tion 14e, and brazing these surfaces. And as a result of
overlaying these refrigerant inlets 15, the space Sa
which has a tubular shape and no projections onitsinner
peripheral surface is formed.

[0046] Here, the space Sb formed by overlaying the
refrigerant outlets 16 also has the same structure as de-
scribed above, though it is not shown in the figures.
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[0047] In the heat exchanger having the above struc-
ture, since there are no projections in the inner periph-
eral surface of the space Sa (or the Space Sb), the pres-
sure loss of the fluid which passes through the space
Sa (or the Space Sb) is decreased, and the heat ex-
change capacity of the heat exchanger is improved.
[0048] The structure of the connecting portion of the
flat plates 13, 14 can be modified as follows.

[0049] Fig. 4 is a cross sectional view showing a re-
gion including the vicinity of the space Sa in another em-
bodiment of the heat exchanger. In this embodiment, a
tubular portion 13f which extends substantially perpen-
dicular to the flat plates 13, 14, and having a diameter
which is gradually enlarged toward the edge of the open-
ing portion 13a, is provided in place of the tubular portion
13e. The remainder of the structure of the heat exchang-
er is the same as that of the heat exchanger shown in
Fig. 3.

[0050] The flatplates 13 and 14 are fastened by braz-
ing the flange portions 13c and 14c which are provided
on the outer peripheral portions thereof. In addition, ad-
jacent refrigerant inlets 15 are overlaid by inserting the
tubular portion 14e into the tubular portion 13f of the ad-
jacent refrigerant flow portion 11 so as to closely contact
the inner peripheral surface of the tubular portion 13f
and the outer peripheral surface of the tubular portion
14e, and brazing these surfaces. And as a result of over-
laying these refrigerant inlets 15, the space Sa, which
has a tubular shape and no projections on its inner pe-
ripheral surface, is formed.

[0051] Here, the space Sb formed by overlaying the
refrigerant outlets 16 also has the same structure as de-
scribed above, though it is not shown in the figures.
[0052] In the heat exchanger having the above struc-
ture, similarly to the heat exchanger shown in Fig. 3,
since there are no projections in the inner peripheral sur-
face of the space Sa (or the Space Sb), the pressure
loss of the fluid which passes through the space Sa (or
the Space Sb) is decreased, and the heat exchange ca-
pacity of the heat exchanger is improved.

[0053] In addition, in the above embodiments, cases
in which the refrigerant inlets 15 and refrigerant outlets
16 are provided side by side at the upper end parts of
the heat exchangers are described. However, structures
such as those shown in Figs. 3 and 4 can also be pro-
vided when the refrigerant inlet 15 and refrigerant outlet
16 are provided side by side at the lower end part of the
heat exchanger or when one of the refrigerant inlet 15
or refrigerant outlet 16 is provided at the upper end part
of the heat exchanger and the other of the refrigerant
inlet 15 or refrigerant outlet 16 is provided at the lower
end part of the heat exchanger.

[0054] Another embodiment of the heat exchanger
according to the present invention is illustrated in Figs.
5 and 6. Fig. 5 shows the region including the vicinity of
the distal end part of the space Sa of the heat exchanger.
In this heat exchanger, a plate member 41 is overlaid
on the distal end surface of the heat exchanger, and a
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side plate 42 is overlaid on the distal end surface of the
plate member 41. Furthermore, a turning portion 43 is
formed at the upper end part of the plate member 41 so
as to face the spaces Sa and Sc, however, the turning
portion does not face the space Sb.

[0055] The turning portion 43 is a concave portion with
the concavity facing the distal end of the heat exchanger
and is formed in one piece with the plate member 41.
The turning portion 43 has a peripheral portion 43a
which forms a curved surface having a circular arc
shaped section, and a center portion 43b which is sur-
rounded by the peripheral portion 43a and forms a flat
surface. The center portion 43b is fastened to the upper
part 42a of the side plate 42 at the back surface thereof.
[0056] Furthermore, a plurality of reinforcing projec-
tions (projecting portions) 44 are formed on the periph-
eral portion 43a as shown in Fig. 6. Each reinforcing pro-
jection 44 is provided as a convex shape which projects
along the direction of the thickness of the plate member
41 and projects toward the spaces Sa, Sc. The remain-
der of the structure of the heat exchanger is the same
as that of the heat exchanger shown in Fig. 12 though
Fig. 14.

[0057] Inthe heat exchanger having the above struc-
ture, the flow of refrigerant flowing into the space Sc,
turns at the turning portion 43 which is provided on the
plate member 41 and flows into the space Sa. The re-
frigerant is then distributed to the refrigerant flow por-
tions 11 which are positioned at the upstream end side
(distal end side) of the heat exchanger and heat ex-
changed while it passes through each refrigerant flow
path R. The refrigerant is collected in the space Sb and
further distributed to the refrigerant flow portions 11
which are positioned at the downstream end side of the
heat exchanger and passes through each refrigerant
flow path R, and is collected at the space Sa-2.

[0058] In the heat exchanger as described above,
since the turning portion 43 is supported by the side
plate 42 from the back, the turning portion 43 is formed
one piece with the plate member 41, the peripheral por-
tion 43a forms a curved surface, and the reinforcing pro-
jections 44 are formed on the peripheral portion 43a; the
strength of the turning portion 43 is improved and the
turning portion 43 effectively resists the pressure acting
onit. Therefore, a heat exchanger with a reduced weight
and a minimized size, while maintaining the strength of
the turning portion 27, can be obtained.

Claims

1. A heat exchanger in which a plate-shaped refriger-
ant flow portion (11) which provides an internal re-
frigerant flow path (R) by overlaying two flat plates
(13, 14) formed by drawing and a cooling fin (12)
are alternately layered, comprising:

an opening portion (13a, 14a) provided on each
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of said flat plates and which is connected with
said refrigerant flow path; and

a continuous space (Sa) for the flow of said re-
frigerant which is provided by connecting the
opening portions of adjacent refrigerant flow
portions;

wherein said refrigerant which flows in said
space is distributed to said refrigerant flow paths
through said opening portions; and

a means for improving the heat exchange ca-
pacity of said heat exchanger is provided, and this
means is a narrowing means (31) which is provided
at an upstream end part of said space in order to
uniformly distribute said refrigerant to the respec-
tive refrigerant flow paths.

A heat exchanger according to claim 1, wherein a
rectifier (32) which rectifies the flow of said refriger-
ant along the longitudinal direction of said space is
provided at a downstream end side of said space.

A heat exchanger according to claim 2, wherein
said rectifier is provided adjacent to said narrowing
means.

A heat exchanger in which a plate-shaped refriger-
ant flow portion (11) which provides an internal re-
frigerant flow path (R) by overlaying two flat plates
(13, 14) which have been formed by drawing and a
cooling fin (12) are alternately layered, comprising:

an opening portion (13a, 14a) provided on each
of said flat plates and which is connected with
said refrigerant flow path; and

a continuous space (Sa) for the flow of said re-
frigerant which is provided by connecting the
opening portions of adjacent refrigerant flow
portions;

wherein said refrigerant which flows in said
space is distributed to said refrigerant flow paths
through said opening portions; and

a means for improving the heat exchange ca-
pacity of said heat exchanger is provided, and this
means having a tubular portion (13e, 14e) which
projects substantially perpendicularly to the flat
plates is provided at each of said opening portions
of the refrigerant flow portions, and the tubular por-
tion of one of said refrigerant flow portions is insert-
ed into the tubular portion of an adjacent refrigerant
flow portion so as to closely seal the outer and inner
peripheral surface of these tubular portions.

A heat exchanger according to claim 4, wherein an
end part of said tubular portion of said adjacent re-
frigerant flow portion has a uniform diameter which
is larger than that of the inserted tubular portion.
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A heat exchanger according to claim 4, wherein a
diameter of an end part of said tubular portion of
said adjacentrefrigerant flow portion has a diameter
which is gradually increased in the longitudinal di-
rection so as to be larger than that of the inserted
tubular portion.

A heat exchanger according to one of claims 1 to 6,
comprising:

a forward flow path (Sc) in which said refriger-
ant flows from the proximal end of the heat ex-
changer to the distal end thereof; and

a turning portion (43) which is provided at the
distal end in order to turn the flow of said refrig-
erant which flows from said forward flow path
to said space;

wherein said turning portion is a concave por-
tion which is formed at a plate member (41) which
is provided on a distal end surface of said heat ex-
changer, and a back surface of said turning portion
is supported by a side plate (42) which is provided
on a distal end surface of said plate member.

A heat exchanger according to claim 7, wherein
said turning portion has a center portion (43b) which
forms a flat surface and a peripheral portion (43a)
which forms a curved surface which smoothly con-
tinues from said center portion.

A heat exchanger according to claim 8, wherein a
plurality of projecting portions (44) which projecting
along a direction of the thickness of said plate mem-
ber are formed on said peripheral portion.

A heat exchanger in which a plate-shaped refriger-
ant flow portion (11) which provides an internal re-
frigerant flow path (R) by overlaying two flat plates
(13, 14) formed by drawing and a cooling fin (12)
are alternately layered, comprising:

an opening portion (13a, 14a) provided on each
of said flat plates and which is connected with
said refrigerant flow path; and

a continuous space (Sa) for the flow of said re-
frigerant which is provided by connecting the
opening portions of adjacent refrigerant flow
portions;

a forward flow path (Sc) in which said refriger-
ant flows from the proximal end of the heat ex-
changer to the distal end thereof; and

a turning portion (43) which is provided at the
distal end and turns the direction of flow of said
refrigerant which flows from said forward flow
path to said space;

wherein said refrigerant which flows into said

10

15

20

25

30

35

40

45

50

55

1.

12.

space is distributed to said refrigerant flow paths
through said opening portions; and

said turning portion is a concave portion which
is formed at a plate member (41) which is provided
on a distal end surface of said heat exchanger, and
a back surface of said turning portion is supported
by a side plate (42) which is provided on a distal end
surface of said plate member.

A heat exchanger according to claim 10, wherein
said turning portion has a center portion (43b) which
forms a flat surface and a peripheral portion (43a)
which forms a curved surface which smoothly con-
tinues from said center portion.

A heat exchanger according to claim 11, wherein a
plurality of projecting portions (44) which project
along a direction of the thickness of said plate mem-
ber are formed on said peripheral portion.
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